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When a patient becomes unconscious, from
whatever cause, he loses the power to look
after himself and protect himself from the
normal hazards of life, and therefore these
functions must be taken over by the medical
and nursing attendants. The depth of his
unconsciousness and the time he remains un-
conscious will have a bearing on just how
much care and attention he needs.
When a patient remains unconscious for
more than 24 hours, his care becomes a matter
of careful team-work. The physician or sur-
geon in charge of the case invokes the aid
of other departments-the anaesthetist, the
physiotherapist, the biochemist, the bac-
teriologist-to aid him in the management of
the case. The roles of the physiotherapist
and the anaesthetist are complementary, as we
are both primarily concerned with the main-
tenance of good respiratory function.
Some of the main causes of prolonged un-
consciousness are:
1. Severe head injuries,
2. Overdose with sedative drugs, as in at-
tempted suicide,
3. Cerebro..vascular accidents - cerebral
haemorrhage or thrombosis, sub-arach-
noid haemorrhage,
4. Cardiac arrest.
The main points of general management
are:
1. Good nursing care - prevention of
pressure sores,
2. Accurate records of pulse, blood pres-
sure-level of unconsciousness,
3. Fluid balance,
4. Temperature regulation,
5. Prevention of contractures and defor-
mities in long-term patients.
RESPIRATORY FUNCTION IN UNCONSCIOUS
PATIENTS AND ITS MAINTENANCE
The Airway
The first and most important problem in
the care of the unconscious patient is the
maintenance of a clear airway, through which
the patient can breathe and without which he
will rapidly die, despite any other treatment
he may be given. Common causes of obstruc-
tion to the airway are the tongue, injury to
facio-maxillary bones, or impairment of the
swallowing and cough reflex, due to cerebral
depression, which may allow the inhalation of
vomit, blood or excess mucous.
Treatment
In a large number of cases, especially if
not very deeply unconscious, posture alone
may clear the airway, the patient being nursed
on his side; suction to the mouth and pharynx
will clear excess secretions; an oral airway
may support the tongue.
If these measures fail, it will be necessary
to intubate the trachea with an endotracheal
tube. These tubes should not be left in posi-
tion for more than 24 hours because of
damage to the larynx, and if there is no sign
of the patient regaining consciousness, a
tracheostomy is performed. This has several
immediate advantages:
1. The airway cannot be obstructed by
posture or movement of the head,
II. Direct tracheo~bronchial suction can
be easily carried out by the nursing
staff,
iii. The dead-space is decreased and this
will lead to better oxygenation of the
patient,
IV. Resistance to respiration is cut down,
v. Inhalation of saliva and pharyngeal
secretion or vomit is prevented if a
cuffed tube is used.
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The disadvantages of tracheostomy are that
it may give a false sense of security-even
tracheostomy tubes easily become blocked. If
not securely tied in, the patient may cough
the tube out, which may lead to acute res-
piratory obstruction and death should it occur
in the first few days before a good tract down
to the trachea has formed. Also, because the
nose is by-passed, humidification of inspired
air does not take place and drying of the
secretions with encrustation will occur. This
makes suction difficult, and may lead to ob-
struction of the airway. Methods of avoid..
iug this complication are the instillation of
NaH C03 down the tubes or the application
of a mechanical humidifier.
Bronchoscopy may need to be performed
to clear the bronchi of the thick secretions.
The Lungs
It is our job to keep both lungs fully ex-
panded and clear of secretions for as long
as the patient remains unconscious and this
can be very difficult.. Normal control of secre-
tions is accomplished by an efficient cough
reflex, ciliary activity, bronchial peristalsis
and postural change.
Unconscious patients are immobile and lose
their cough reflex or at the best, it is in-
efficient. Secondly, the bronchial tree has
often already been soiled by the inhalation
of vomit or blood. Thirdly, there is usually
over-production and thickening of the normal
bronchial secretions. Excess secretions and
their removal is the main problem in these
patients.
Management
All unconscious patients are nursed in the
lateral position, unless other injuries, for
example, a fractured spine, prevent this, when
probably a tracheostomy should be performed
early. They are turned regularly every two
hours from side to side to prevent consolida-
tion and collapse in the underlying lung..
Antibiotics are given according to cultures
taken from the sputum. Suction down endo-
tracheal or tracheostomy tubes is performed
half-hourly with full asceptic precautions.
Postural drainage is necessary at frequent
intervals; two-hourly in the deeply uncon..
scious patient, or even more often. The patient
is tipped feet up and head up for half an hour
on each side, as well as being turned from
side to side. Combined percussion and
squeezing of the chest, plus tracheal suction,
is very effective in clearing small areas of
collapse. Progress is followed by repeated
auscultation of the chest, with X~rays as neces-
sary to confirm suspicion of collapse or con-
solidation~ In cases of severe head inj ury no
postural measures other than side to side
turning should be carried out unless speci-
fically instructed by the surgeon in charge.
Tetanus cases provide one of the greatest
tests for physiotherapists. In severe cases,
the patients are paralysed with curare drugs,
and kept this way for two to three weeks,
respiration being maintained by a mechanical
ventilator0 It is very difficult to keep these
patients free from chest infections and con-
stant attention is needed 0
RESPIRATORS
In 1952, during an epidemic of polio~
myelitis in Denmark, Lassen and his
colleagues revolutionized the treatment of
respiratory paralysis in their patients by per~
forming intermittent positive pressure res-
piration on them via a tracheostomy tube,
instead of treating them in the orthodox way
in a tank respirator. This was merely the
application of a technique developed in anaes-
thesia to overcome the problem of collapse
of the lung during open thoracotomy. By
applying positive pressure down the trachea,
the anaesthetist can keep the lungs expanded
although the pleural cavity is open to the
outside air.
Lassen's method of treatment was widely
successful, but very extravagant in manpower,
as each patient had to be manually inflated.
From this arose a stimulus to develop
mechanical respirators which could provide
automatic intermittent positive pressure res...
piration and thus release the hands of anaes-
thetist or doctor. During the last 10 years
an enormous variety of respirators have
been designed and invented-gradually be...
coming more complex and mechanically safer.
At the Royal Adelaide Hospital, we now have
a variety of different respirators; some more
efficient than others; some only designed for
use with an anaesthetic machine. The two
mainly used in the wards are the Radcliffe and
the Bird respirators.
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The Radcliffe Respirator
This respirator was developed at Oxford in
England. It is a positive and negative
phased respirator and is time cycled. It works
off an electricity supply, but a manual control
is also provided in case of power failure. It
draws in room air to inflate the patient.. It
has a spirometer built in so that the actual
volume of air delivered to the patient for
every breath can be measured and this volume
can be varied. There is a built-in humidifier
with a thermostatic temperature controL It
can be used only for cases which are not
breathing spontaneously, as it works only at
constant rates varying between 13~27 respira-
tions a minute. There is an audible and
visible warning device which will go off
should any obstruction to inspiration occur,
or if any of the connections become loose or
fall off.
Bird Respirator
This is an American respirator and is the
most recent advance in mechanical respirators.
It has the big advantage of being patient-
triggered, that is, as soon as the patient at-
tempts to breathe, he triggers off the machine
which augments his own respiration. It can
be used, therefore, on patients who are breath-
ing and as you can imagine, this is a tremen-
dous advantage. It is run off a gas supply,
which can be oxygen or medical air, and it
can either deliver 100 per cent oxygen or
entrain room air with oxygen in a ratio of
4 : 1. It is pressure cycled. The volume of
air delivered to the patient can be regulated
and also the pressure at which it is delivered.
A humidifier is built in. It also can be used
as a fully automatic respirator if the patient
is not breathing and, when patient~triggered,
if the patient fails to take a breath within a
certain period of time, it will automatically
inflate him. I t has no warning device, but
because it is pressure cycled a change of
"noise" is readily detected. This respirator
may also he used by the patient himself when
intermittent use with bronchodilates or other
inhalated therapy is required. A mouth-
piece and face mask are provided for this
purpose.
The Radcliffe respirator is ideal for
patients who are not breathing spontaneously
at all. The respirator is easy to work; it has
a warning devIce in the event of breakdown;
ours has worked for long periods most satis~
factorily.
Patients who are breathing spontaneously
hut inadequately, for one reason or another,
are best treated on the "Bird".
To decide if respiration is adequate or not,
when not very obvious a spirometer is used
to measure the tidal air or minute volume..
The Bird respirator is also useful for wean~
iug tetanus cases off the respirator at the end
of treatment and in cases of severe bronchitis
and emphysema where a respiratory infection
has developed, preventing adequate ventila~
tion and the patients are admitted to hospital
suffering from carbon dioxide poisoning.
Management of Cases on Respirators
Unconscious patients who need respirators
are treated as already described. Most of
them will have a tracheostomy. In these cases,
cuffed tracheostomy tubes are used ensuring
an air-tight fit and adequate ventilation of
the chest. Efficient tracheal suction, postural
drainage, percussion and squeezing of the
lungs must all be carried out frequently.
When the patient needs to be turned, the res-
pirator is disconnected temporarily and then
reconnected in the new position.. Any attempt
to turn the patient while connected to the
machine may result in tubes and connections
becoming kinked, or the tracheostomy tube
may be pulled ont.
When spontaneous respiration is completely
abolished, the amount of ventilation must be
controlled to prevent either hypoventilation or
hyperventilation. The guides as to whether
it has been correctly adjusted are the pulse
and blood pressure, the presence or absence
of sweating, and the blood pH and CO2 com~
bining power.
Patients who are conscious and breathing,
but need augmentation by means of a res~
pirator are much easier to manage. They
more or less control their own ventilation, it
is only necessary to ensure that each breath
is adequate. They can also sit up in bed and
move themselves, unless other injuries such
as fractured legs prevent this. It can be
explained to them how the respirator is help..
ing their breathing and also why it is neces-
sary to suck out the bronchial tree frequently
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as they cannot clear it themselves by cough..
ing. Nearly always they co-operate well.
The two most common conditions treated
on respirators over the last six months at the
Royal Adelaide Hospital have been barbitu-
rate poisoning and crushed chest injuries..
BARBITURATE POISONING
The modern method of management of
these cases is to try to wash the barbiturate
out of the blood stream by giving a large
amount of fluid intravenously. This is ex-
creted by the kidney and so washes out the
drug. The alternative is to put the patient on
an artificial kidney.. The effect of overdosage
with sedative drugs is to cause depression of
all vital functions, level of consciousness,
blood pressure, respiration and temperature.
Today management consists of leaving blood
pressure and temperature low, assisting res...
piration by means of a respirator and waiting
for the drug to he excreted. This may take
24 to 28 hours or even days. OUf main
treatment, therefore, is directed to (a) wash-
ing out the drug and (b) keeping the lungs
clear of secretion and the patient adequately
ventilated. As much physiotherapy and pos...
tural drainage can be carried out as you like
and no harm to the patient will result!
CRUSHED CHEST INJURIES
This is becoming a very common InJury,
as the speed of travel increases.. Other in..
juries are nearly always associated with chest
injuries, for example, head injuries, fractured
legs and pelvis, ruptured spleen, and so on..
Two or more fractured ribs, if broken in
two places, will give rise to a mobile area of
chest wall, which moves paradoxically. This
may be associated with pneumothorax, haemo-
thorax, or ruptured bronchu8~ The pleural
cavity must be drained by an under..water seal
drain. The airway must be cleared by suction
or bronchoscopy.. Intermittent positive pres-
sure respiration reverses paradoxical move-
ment of chest wall and is continued until
the chest wall becomes stable, usually about
7-14 days.
I hope I have made it clear that in spite
of the mechanical aids and laboratory in-
vestigations that are now available to us,
doctors will always depend, not only on their
own skill and knowledge, but also on that of
the nurse and the physiotherapist in the care
of the unconscious patient.
